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$B The title cathode active mass comprise Nil-zAz (OH1 2£w grains 
coated with Col-xAx (OH) 2By [A = Group IB, IIA, IlSTlIIB IVB 
VB, VIB, VIIB, VIIIB (excluding Co), B, Al; B = sulfate, 
nitrate, carbonate, borate, phosphate; x = 0.05-0.5; y = 
[(valence of A) - 2]x .div. (valence of B) ; z = 0-0 5- w = 
[(valence of A) - 2]z .div. (valence of B) ] . Alternatively the 
coatings are Col-xAxOOH which are formed by chem. oxidn of 
Col-xAx(OH)2By. Aq. solns. contg. Co salts contg. B anions and 
A-B salts are dropped into aq. solns. contg. Nil-zAz (OH) 2Bw 
grains, alkali metal hydroxides, and NH3 or NH4+- supplying 
substances by adjusting their pH to 8-13 to form Col-xAx (OH) 2By 
coatings to give the claimed cathode active mass. Paste-type 
cathodes for alk. secondary batteries comprising porous 
substrates filled with the active mass are also claimed. The 
cathodes showing high elec. cond. are ready for use without 
leaving a long time which is required for ordinarily manufd 
one . 

3T battery cathode nickel hydroxide coating cobalt; cobalt 

hydroxide coating nickel cathode battery 
IT Oxidation 

(of Co hydroxide coatings; prepn. of Ni hydroxide grains 
having Co compd. coatings as alk. storage battery cathode 
active mass) 
£T Battery cathodes 

(prepn. of Ni hydroxide grains having Co compd. coatings as 
alk. storage battery cathode active mass) 
IT 146240-42-8P, Nickel zinc hydroxide [NiO . 95Zn0 . 05 (OH) 2] 

RL: DEV (Device component use); PNU (Preparation, unclassified)- 
PREP (Preparation); USES (Uses) 

(cathode active mass; prepn. of Ni hydroxide grains having Co 
tt coa ^ i " g f as alk " . st orage battery cathode active mass) 

IT 202528-25-4, Cobalt ytterbium hydroxide sulfate 
(COO . 8Yb0 . 2 (OH) 2 (S04) 0 . 1) 

RL: DEV (Device component use); USES (Uses) 

(coating; prepn. of Ni hydroxide grains having Co compd 
COatin9S as alk ' stora 9 e battery cathode active mass) 
IT 202528-24-3P, Aluminum cobalt hydroxide oxide (Al0.2CoO 8(0H)0) 
RL: DEV (Device component use); IMF (Industrial manufacture)- 



PREV (Preparatiory-NUSES (Uses) 

(coating; prep^ . of Ni hydroxide grains hi. ,ng Co compd 

127??? S 9 fD aS a f lk - stora 9 e battery cathode active mass) 
127276-04-4P, Aluminum cobalt hydroxide sulfate 
(AlCo4(OH)10(S04)0.5) 

5™ ?5! (Device component use); IMF (Industrial manufacture)- 
PEP (Physical, engineering or chemical process); PREP ' 
(Preparation); PROC (Process); USES (Uses) 

(coating; prepn. of Ni hydroxide grains having Co compd 
100S? rti in f J? a - Sto ff5e battery cathode active mass) 
rI p'ep (IkJS^ 11 ™ S V lfate 10124-43-3, Cobalt sulfate 
(Process) engineering or chemical process); PROC 

M n alk e ^to?L2 i hi?? rOXide H rainS having Co com P d - ratings 
as aiK. storage battery cathode active mass) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the positive electrode using the positive active 
material used for alkaline batteries, such as a nickel metal-hydride cell, a nickel-cadmium battery, and a nickel zinc cell its 
manufacture method, and its positive active material 
[0002] 

[Description of the Prior Art] as technology of attaining high-energy density-ization of a nickel hydoride battery or a 
n.ckel-cadm.um battery, in recent years, it replaces with the conventional sintering formula electrode, and the thing using a 
paste formula (non-s.ntenng) electrode is performed to the nickel electrode which is a positive electrode Since 95% or more 
of high porous body is used for the paste formula nickel electrode as an electrode substrate, it can be filled up with the nickel 
hydroxide which i is an active material conventionally so much more than an electrode, consequently makes possible high 
capacity and high-energy density. ^ 
[0003] However in a paste formula nickel electrode, only by being filled up with the nickel hydroxide particle which is an 
active material, there is an active material utilization factor only about 60%, and it does not result in practical use Then in 
order to raise an active material utilization factor, addition of various kinds of electric conduction addition agents' for ' 
example, nickel powder, a graphite powder, a cobalt compound, etc. is performed, and it is said especially that addition of a 
cobalt oxide is the most effective. 

[0004] However not all the cobalt oxides are effective as an additive for raising an active material utilization factor, and it is 
known that the effect ' mil be greatly influenced by the crystal structure of a cobalt oxide. For example, although an effect is 

SSL^X. m 9° ° ' * e effect 15 accepted m the cobalt oxide meItable 10 alkali, such as Co (OH)2 and CoO 
[0005] The mechanism of action of such an effective cobalt oxide is as follows. That is, a cobalt oxide dissolves' into an 

^ I rrjTf 7 T' , 1 C0b _ 3lt C ° mpleX i0 " generates ' mis com P lex ion de P° sits as cobalt hydroxide on the front face 
ot a nickel hydroxide particle or a charge collector, the conductive network where the cobalt hydroxide which deposited 
connects between active material particles and between charge , collectors by changing to oxv-cohalt hv rWiH. rrlmm 
conductive in initial-charge process is formed, and a high active material utilization factor becomes possible by this TTorder 
to obtain a high acti ve material utilization factor so that this may show, the dissolution deposit process in the inside of the 
?™^1 e ," W ! r Ut '° n 0 3 CObalt 0xide is im P° rtant > and a conductive network fully needs to be formed 
K ^ r t0 ^ f T 3 C( ? ndu< ; tive network > after P ourin g « ™d obturating the alkali electrolytic solution on the cell 
which used the paste formula nickel electrode, by the former, leaving it for a long time, dissolving and distributing a cobalt 
additive in the meantime, and making a cobalt hydroxide layer form in the whole active material front face uniformly is 

etc n^r Ver ' n ! 8 ' eCt !Ti WaS I?" 8, there WaS 3 problem that 3 P rocess > for exam Ple> *e Chemicals process 
etc., could not be smoothly advanced after cell assembly. 

bSIn^llt r t r n?f Sh0rt f n "^T" P. r ° ducin .8 me active material particle which covered the cobalt hydroxide layer 
32?? a the front face of a nickel _hydrox.de particle is proposed by JP,62-234867,A etc. Furthermore, raising the 
solub.hty to the alkali electrolytic solution is also performed by changing the crystal structure of the cobalt hydroxide to 

JTf/Jr CXamP * Pr ° m A °! T ° f dissolution P rocess is achieved b y ^ing the crystal structure of cobalt hydroxide as alpha 
type (between layers : - 8A) from the usual beta type (between layers : 4.65A). 

[0008] By the way, in the high concentration alkali electrolytic solution, beta type cobalt hydroxide is stable and the 
dissolution rate is slow. On the other hand, alpha type cobalt hydroxide is unstable and changes to stable beta type cobalt 

! C ° m , pleX '° n - S °* il is Supposed at formation of a firm inductive network that the cobalt oxide of 
n ft fi.K T u ,'f i T " 0W f ^ bCta **** md 3lpha type Hve to S ether and * e ori 8inal property is not yet pulled 
T^lZ^1t y i WXlde P° wdei A whlch imposition of pure alpha type cobalt hydroxide is very difficult powder, and 

[0009] On the other hand, carrying out compound addition of the oxide of rare earth elements or 2 group element etc for 
improvement in the charging efficiency of a nickel electrode besides the thing aiming at the conductive grant mentioned 

? P *. °" C - H3Ving * e ° perati0n Whkh ^ com Pounds make oxygen-evolution potential of a nickel 

dectrode , increases an oxygen overvoltage, and raises the charging efficiency in the time of an elevated temperature is 
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[0010] However, adding two or more additives which set aside the purpose in this way to the nickel hydroxide particle which 
is the main active material made very difficult uniform restoration of the active material to an electrode substrate or it 
reduced the active material utilization factor, and had the problem that production stabilized in respect of manufacture and 
quality could not be performed. 

[001 1] this invention targets to offer the positive active material for alkaline batteries as for which formation of a conductive 
network .s made to an easy thing, to offer the manufacture method of such an active material, and to offer the positive 
electrode for alkaluie batteries using such an active material by being made in view of the above-mentioned trouble etc and 
setting the composition and the crystal structure of a cobalt compound which the particle front face of a nickel hydroxide is 
made to cover as a predetermined thing 
[0012] 

KT S /°f S °I_T th t Pr0blem iT he P 0sitive active material for alkaline »»«eries, Us manufacture method, and the positive 
electrode for alkalme batteries of th.s invention are as follows. In the chemical-composition formula in the all however A 

ItZTJ^T °^ er *" 1B gr °_ P ° f 3 Peri0dic ^ 2A «™R 28 g™P> group, They are the element ' 

SffS . S e t r gr0UP *K A ^ t A &0UP ' ?A *»* md ^"P 5 ' boron > or aluminum B They are either a 
sulfate on, a nitrate s ion, a carbonate ton, boric-acid ion and phosphoric-acid ion. x is 0.05-0.5, y is {(valence of Element A 

-2} xx/ (valence of ion B) z ,s 0-0.5, and w is {(valence of Element A )-2} xz/ (valence of Ion B). As an element Songmg 
useTfofeTLpk ^ ^ erbiUm ' 3 lanthanUm> m y^™' ^ganese, iron, titanium, copper, calcium, etc. are 

[0013] The positive active material for alkaline batteries according to claim 1 is characterized by forming the layer which " 

-ofacobakhytade whose chemical composition is Cp^x__x^H i ^i n the front face of the pS?i clHZEel 
hydroxide whose chemical composition is nickel 1 -zAz(OH) 2Bw i _i _ mmei^ 

^i2nf^7h a T > " , -!i n8 ? C ' aim h f 06 the l3yer WmCh COnsistS 0f a cobalt is formed in the front face of the 

iSnlLl j y r ° X1 t; f0rmat '° n ° f 3 conductive network becomes easy and the neglect time after cell assembly is 
hortened. Moreover, smce Element A is doped by the cobalt hydroxide, it is (i). A cobalt hydroxide is held at alphTtl 

Tt^lXT T n t0 me alkal, , e,eCtr0,ytic S ° Iuti0n ° f 3 coba,t h y droxide is P^oted! or formation of a conducive 
network becomes still easier, the oxidative degradation of (ii) alkali electrolytic solution is suppressed, and the chargmg 

£ m * e • me ° f thC elCVated ^P^e at the time of considering as an electrode improves 8 § 

Z 27 f P °Tn a °!l Ve materi u f ° r 3lkaline batterieS aCCOrdin 8 t0 ^^ is characterized by forming the layer which 
cons sts of a cobalt oxide whose chem.cal composition isCol-xAxOOH in the front face of the particle of a nickel hydroxide 
whose chemical composition is nickel l-zAz(OH) 2Bw. nyurexiae 

^\T n n f7 en t°fuT Td ^ g dakR 2> SinCe layer Which consists of a cobalt oxide is fo ™ed in the front face of the 
Kin a h h y d / ox,de ' 1 formatI °n of a conductive network becomes easy and the neglect time after cell assembly is 
S£2? fT f SmC f e ^ ^ ° X,de ,S eXCdlent * conduc tivity, a conductive network will become efficient and its act ve 
Z T v °! W,U ? mpr ° Ve - M ° re0Ver ' Since E,ement A is d °P ed ^ th e cobalt oxide, the oxidative deS on of 

c^strmg ; SSI^ ^ CffiCienCy ^ ^ ° f thC C,eVated tC ~ * & 

[0017] The rate of a cobalt hydroxide [ as opposed to / in addition to composition according to claim 1 or 2 / a nickel 
hydrox.de m the positive active material for alkaline batteries according to claim 3 ] or a clalLoxideJs^Tof me 

El? u Ve K ti0 " aCC0 '£ in8 10 Cla 7 3> - 3 S3tisfying active material utilization factor and satisfying cell capacity are 
obtained. It is because sufficient conductivity by the conductive network is not secured, but dechne in an active material 
utilization factor arises m less than 3% of tne weight of a ^ ^ ^ ^^^2^ sTacXe material 

decreases m the case where it exceeds 15 % of the weight and cell capacity becofemaH — 

[0019] In composition according to claim 2, the cobalt oxide whose chemical composition is Co l-xAxOO H carries out 

chem^tty oxidization of the cobalt hydroxide whose chemical composition is Col xAx(OH):_By^n^ 

material for alkalme batteries according to claim 4 is obtained y, ana me positive active 

K] T n hl n r ti0 f n f C ° rdin ! 'IT 4 ' 3ftCr ° bt3ining 3 C0balt ny^oxide, a cobalt oxide is obtained easily. 

J a m3nufa „ ture method of the pos.tive active material for alkaline batteries according to claim 5 The particle of the 
L^SSiSr ft m ' C ,f Tp P ,° Siti0n iS nickel, - zAz (° H > 2 Bw is put into a reaction vessel. The JSZS^ 
ront^i S3lt 3nd E ' ement A Which COnsist of coba,t and anion B . and anion B is dropped into the solution 

ZSf T 0ni f ° r ^ TT 1Um - i0n SUPP ' y ° bJeCt 3nd 3n alkali -metal hydroxide, controlling to pi? 8-13 On tL 
SSl^O^y" " Y C ' ^ ChemiCa ' C ° mP0Siti0n iS Characterized * de P^iting L co'balt hydroxid^which 
[0022] The manufacture method of the positive active material for alkaline batteries according to claim 6 is characterized bv 
depositing a cobalt hydroxide like a claim 5, carrying out chemistry oxidation treatment of th cob a \Zd^T£ltcr Sat and 
considering as the cobalt oxide whose chemical composition is Co 1 -xAxOOH nyaroxioe alter that, and 

Eenr*^^^ chemistry oxidation 

[0024] In invention according to claim 5 or 6, since ammonia or the ammonium-ion supply object exists the cobalt hvdroxide 
of the single crystal structure is stabilized and is generated. tiyoroxide 
[0025] Moreover, in invention according to claim 6, a cobalt oxide is obtained easily. 



http7Awww4.ipdl.jpo.go.jp/cgi-bin/tran_web. 



[0026] The positive electrode for alkaline batteries according to claim 7 is a paste formula electrode, and is characterized bv 
filling up a porous substrate with the nickel active material by which the layer which consists of a cobalt hydroxide whose 
chemical composition is Col-xAx(OH) 2By is formed in the front face of the particle of a nickel hydroxide whose chemical 
composition is nickel 1 -zAz(OH) 2Bw, and constituting it. 

beco^^sTwe 0 " aCC ° rdin8 1 ° daim 7 ' SinCe 3 conductive netw °* « formed, high capacity and high-energy density 

[0028] The positive electrode for alkaline batteries according to claim 8 is a paste formula electrode, and is characterized by 
filling up a porous substrate with the nickel active material by which the layer which consists of a cobalt oxide whose 
chemical composition is Col-xAxOOH is formed in the front face of the particle of a nickel hydroxide whose chemical 
composition is nickel 1 -zAz(OH) 2Bw, and constituting it. cnemicai 
[0029] In invention according to claim 8, since a firm and efficient conductive network is formed, the further high capacity 
and high-energy density become possible. 

[0030] As a porous substrate of a claim 7 and a claim 8, a pierced steel plank, a metal mesh, the letter metal porous body of 
foaming, a fibrous metal porous body, etc. are used ' 
[0031] 

SrlSd t A e is nVenti ° n] Alth ° Ugh fUndamental °P eration form of mis mventi ™ is explained below, this invention 
[0032] [Production of a nickel active material particle] 

nickTsulSj^in 1 ? 1 ^t^t ]: " afte : adding *" amm0nium SuIfate in the so lution wh ich dissolved the 
nickel sulfate and the zinc su fate by the predetermined ratio and generating an ammine rne^afe^h^m^while agitating 
sodium-hydroxide solut.on violently, and while controlling to pH 10-13 - being droppecCSc ~1 Tive-moS-- me Xfcal 

SSiWS"? PaTtld l f icH diSS ° lved WaS ° btained t** chemical composition was nW^SS^ P 
[0033 (2) Production of the nickel hydroxide particle covered with the cobalt hydroxide : (1) The obtained nickel hydroxide 

sCdonln^J ^ S H° 1Ut 7 COntr °" ed by thC amm ° nium SUlfate rad ^ium-hydroxide solution to P H S-lSfand X 
solution and sod.um-hydrox.de solution which mixed the cobalt sulfate and the aluminum sulfate by the predetermined ratio 

bv n hT ^Tt 1 ^ a8 n ltatmg ' ^ 1 COntr °' lin8 10 PH 8 - 1 1 Under the P resent circumstances, it is desir^k o 2d 
by predetermmed pH for for 1 0 minutes to 2 hours. 

£?i 4 I S ^r? Uently i filtra u 0n " ™ Sing ' 3nd * e nickel hydroxide < a nickel active material a particle is called 

mnfo r ^ ° 6 VaCUUm drying and was covered with me cobalt hydroxide were obtained 

• T V "Af-~ T' 3 ,' etUp ,° f me amount of aluminum in a cobalt hydroxide was performed by adjusting the ratio of the 
nickel-salt (n.ckenulfe-pilissolved in solution, and an aluminum salt (aluminum sulfate). Th amount covSg la cobalt 
hydroxide was 5% of the we^ht, and the chemical composition of a cobalt hydroxide Jas CrtJ^JSZ^^S? 

structure - taking - alkali - the electrolyt.c solution (6 M-KOH solution) - a d^sonffio^aTe^^ 

y " t ha " ^ "I ?° " <f , OH ") " **> " ~ a big value - having been shown . me ™ a 

[0036] (3) Product.on of the nickel hydroxide particle covered with the cobalt oxide : (2) The cobalt hydroxide which carried 
out chemistry oxidation treM nickel actjve materia , J ' hJxSSSo^id 

solution was transformed t(g^^0JOOH>hich is a high order cobalt oxide That is, the nTe hZxide particle 

riSSZF™ TT? b f^^^^^i with the cobalt oxide was obtained. The oSS^ftT 
nickel active material b particle was higher than oxy-nickel hydroxide. uucuviry oi mis 

[0037] [Production of a paste formula positive electrode] 

H!S d H C tl! 0 r f 3 P ° Sit L Ve eleCtr °u de USing the " ickel active material a Part^Ie : the solution 20 weight section which 

Zt^ r erS 'rY a I carb K° Xym f y ' Ce, ' Ul0Se ' m * e nickel active material a P artic 'e 80 weight section waTadded 
and kneaded, ,t considered as the shape of a paste, 95% of nickel porous-body substrate was filled up with this it pressed 

mm ^frf' a T d ^ P ° Slt,Ve eleCtr ° de (a positive electrode a is called hereafter) was produced P 

[0038 (2) Production of a positive electrode using the nickel active material b particle : replace with a nickel active material a 

s toZi s r r ve material b partic,e ' and k is The positive eiectrode (a ^ eiectr ° de b ^w^ss 

[0 ?u A ?u OU - th£ \ [so [ ab J lity ° f C0balt to the alkali elec trolytic solution] nickel active material a particle the solubility of the 

thtibTlS * ° f 11,6 3 K ,e r° lytiC SOlUti ° n WaS inVeStigated " Drawing2 shows the re lZ?S^^etLte rat o of 
he cobalt/aluminum in a cobalt hydroxide, and the relative value of the amount of cobalt dissolutions after carryin^ou fixed 
toe neglect into the KOH electrolytic solution. The dissolution rate increased with the increase t£ I 2d « rf 

fsTST^mtXiS * be T e ^ maX S Um by m ° ,e rati ° °" 3 - md mainteined the value aho wl 

forLS J f „ ^ ' , C mC / eaSe m thC am ° Unt ° f d0pes causes reducti on of the amount of cobalt required for 

ESS ^ ^desSe Theref0re ' " ^ m ° le r3ti0 ° fthe am ° Unt ° f d °P 6S ° f a Afferent-specie's element, 

coS^of h ma f ia ' utilization factor ] ni ckel active material a particle, the relation between the amount of 
covering of a cobalt hydroxide and an active material utilization factor was investigated. Drawing shows the result When 
the amount of covering ,s 3 % of the weight or more so that drawing 3 may show, 95% orln^rTofiigirctive mater a^ 

the X" Ct0 ; ,S 6 f Ce " ° apaCity Wil1 be ma *=Ut is not desirable to make the amount o?cover™g into 
the value exceeding 15 % of the we.ght from a practical standpoint on the other hand. Therefore, as for the amount of 
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covering, it is desirable that it is 3 - 15 % of the weight. 

[0041] [Relation between the immersing time in the inside of the alkali electrolytic solution, and an active material utilization 
factor] 

(1) About the positive electrode a, the relation between the immersing time in the inside of the alkali electrolytic solution and 
an active material utilization factor was investigated. On the other hand, it investigated similarly about the positive electrode 
(a reference electrode 1 is called) using the nickel hydroxide particle covered with beta type cobalt hydroxide as an active 
material and the positive electrode (a reference electrode 2 is called) using the nickel hydroxide particle which carried out 
mixed addition of the 1 cobalt-oxide powder as an active material. 

[0042] Drawing 4 shows the result. In the positive electrode a, conventionally which are reference electrodes 1 and 2 unlike 
die electrode even >f the immersing time to the alkali electrolytic solution was a short time, the high active material utilization 
factor was obtained. 

[0043] Thus, in a positive electrode a, since the different-species element is doped to the cobalt hydroxide of a nickel active 
material a particle, a cobalt hydroxide can be made to take alpha type structure, and the solubility to the alkali electrolytic 
?2S w^K°\f? 1° lt Conse( l uentl y' the neg'ect time after cell assembly will be shortened more greatly than before 
[0044] (2) The high active material utilization factor was obtained, without carrying out ****** dependence similarly about a 
positive electrode b, at the immersing time to the alkali electrolytic solution, when the relation between the immersing time in 
the inside of the alkali electrolytic solution and an active material utilization factor was investigated 

[0045] The aluminum of the cobalt hydroxide of a [charging efficiency in time of elevated temperature] nickel active material 
a particle produced the positive electrode c which it comes to replace by the ytterbium, and the charging efficiency with an 
elevated temperature of 40 degrees C was investigated. That is, it comes to cover a chemical composition the particle front 
tace ot a nickel hydroxide whose-chemical-eom position of this nickel active material particle is nickel0.95ZnO 05(OH)2 with 

[0046] On the other hand, it investigated simillFIy about thepositive electrode (a reference electrode 3 is called) using the 
nickel hydroxide particle which carried out mixed addition of the above-mentioned reference electrode 2 and the 
ytterbium-oxide powder as an active material. In addition, it is known that a ytterbium oxide has the operation which raises 
the charging efficiency of a nickel electrode. 

[0047] Drawing 5 shows the result. The positive electrode c is excellent in the charging efficiency in the time of an elevated 
temperature like the reference electrode 3 so that drawine 5 mav show 

[0048] 

[Effect of the Invention] 

(1) Since the layer which consists of a cobalt hydroxide is formed in the front face of the particle of a nickel hydroxide 
according to the positive active material for alkaline batteries according to claim 1, formation of a cor^u^el^vor^can be 
made to an easy thing therefore the neglect time after cell assembly can be shortened, and shortening of the manufacturing 
process of a cell can be attained. 6 
[0049] Moreover, since Element A is doped to the cobalt hydroxide, it is (i). The dissolution to the alkali electrolytic solution 
of a cobalt hydroxide can be promoted, or formation of a conductive network is made to a still easier thing, the oxidative 

Jgggdation ofQi) alkali electrolytic solution can be suppressed , and the charging efficiency in the time oTffieetevatSl 

Temperature at the tiflie ul considering as an electrode can be improved. 
[0050] (2) Since the layer which consists of a cpbaltoxidejs formed in the front face of the particle of a nickel hydroxide 
according to the positive active material for alkaline batteries according toclaim^ formation of a conductive network can be 

prtss oTS c^tfaS ' ^ ^ * " nd ^ -nufacturing 

Eln^v Z S ^S^^^^' 3 C ° ndUCtiVe nCtWOrk iS ^ 38 f ° r * t0 - effici - "** - 
[0052] Moreover since Element A is doped.to the cobalt oxide, the oxidative degradation of the alkali electrolytic solution 
can be suppressed and the charging efficiency in the time of the elevated temperature at the time of considering as an 
electrode can be unproved. 6 

[0053] | (3) According to the positive active material for alkaline batteries according to claim 3, a satisfying active material 
utilization factor and satisfying cell capacity can be obtained. 

[0054] (4) According to the positive active material for alkaline batteries according to claim 4, after obtaining a cobalt 
hydroxide, a cobalt oxide can be obtained easily. 

[0055] (5) According to the manufacture method of the positive active material for alkaline batteries according to claim 5 
since ammonia or the ammonium-ion supply object exists, it is stabilized, the cobalt hydroxide of the single crystal structure 
can be generated, and an active material according to claim 1 can be obtained certainly 

[0056] (6) According to the manufacture method of the positive active material for alkalir^batteries according to claim 6 
since ammonia or the ammonium-ion supply object exists, it is stabilized andjhe_cobiSh^^ single crystal ' 



*„ „ „ • . . . \ r — .nuvviioi ivi auvouiic-uaucnca ^ according 10 ciair 

since ammonia or the ammon.um-.on supply object exists, it is stabilized iMsj^s^ymxi-d^of the single crystal 
strucuire can be generated, and so, a cobalt oxide is also stabilized and canbe gerieT^trXi^ce a cobalt oxide is obtained 

tn r^J^u ° U K t t Chen " Stiy ox ' dation t™ 1 ™" 1 of th * cobalt hydroxide, it is easy. Therefore, an active material according 
to claim l can be obtained certainly and easily. 

[0057] (7) According to the positive electrode for alkaline batteries according to claim 7, high capacity and high-energy 

density can be made possible. bJ 
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[0058] (8) According to the positive electrode for alkaline batteries according to claim 8, further high capacity and 
high-energy density can be made possible. 



[Translation done.] 
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CLAIMS 



[Claim(s)] . 

[Claim 1] The positive active material for alkaline batteries characterized by forming the layer which consists of a cobalt 
hydroxide whose chemical composition is Col-xAx(OH) 2By in the front face of the particle of a nickel hydroxide whose 
chemical composition is nickel l-zAz(OH) 2Bw. In the above-mentioned chemical-composition formula, A is elements other 
than Co. However, IB group of a periodic table, They are the element belonging to either 2A group, 2B group, 3 A group 4A 
g^upJiA^group, 6A group, 7A group and eight groups, boron, or aluminum. B They are either a sulfate ion, a nitrate ion a 
(prbpna^rC^nc-acid ion and phosphoric-acid'ion. x is 0.05-0.5, y is {(valence of Element A )-2} xx/ (valence of Ion B) z 
is 0-03Tand w is {(valence of Element A )-2} xz/ (valence of Ion B). 

[Claim 2] The positive active material for alkaline batteries characterized by forming the layer which consists of a cobalt 
oxide whose chemical composition is Col-xAxOOH in the front face of the particle of a nickel hydroxide whose chemical 
composition is nickel l-zAz(OH) 2Bw. In the above-mentioned chemical-composition formula, A is elements other than Co 
However, IB group of a periodic table, They are the element belonging to either 2A group, 2B group, 3 A group, 4A group 
5 A group, 6A group, 7A group and eight groups, boron, or aluminum. B It is either a sulfate ion, a nitrate ion, a carbonate ' 
ion, boric-acid ion and phosphoric-acid ion, x is 0.05-0.5, z is 0-0.5, and w is {(valence of Element A )-2} xz/ (valence of Ion 
B). 

[Claim 3] The positive active material for alkaline batteries of the cobalt hydroxide to a nickel hydroxide or a cobalt oxide 
according to claim 1 or 2 which is 3 - 15 % of the weight comparatively. 

[Claim 4] The positive active material for alkaline batteries according to claim 2 obtained by the cobalt oxide whose chemical 
composition is Col-xAxOOH carrying out chemistry oxidization of the cobalt hydroxide whose chemical composition is 
Col-xAx(OH) 2By. However, in the above-mentioned chemical-composition formula, B is either a sulfate ion a nitrate ion a 
carbonate ion, boric-acid ion and phosphoric-acid ion, and y is {(valence of Element A )-2} xx/ (valence of Ion B). 
[Claim 5] The particle of the nickel hydroxide whose chemical composition is nickel l-zAz(OH) 2Bw is put into a reaction 
vessel. The solution containing the salt which consists of the salt and Element A which consist of cobalt and anion B, and 
anion B is dropped into the solution containing ammonia, or an ammonium-ion supply object and an alkali-metal hydroxide 
controlling to pH 8-13. The manufacture method of the positive active material for alkaline batteries characterized by 
depositing the cobalt hydroxide whose chemical composition is Col-xAx(OH) 2By on the particle front face of a nickel 
hydroxide. In the above-mentioned chemical-composition formula, A is elements other than Co. However IB group of a 
periodic table They are the element belonging to either 2A group, 2B group, 3A group, 4A group, 5A group, 6A group, 7A 
group and eight groups, boron, or aluminum. B They are either a sulfate ion, a nitrate ion, a carbonate ion, boric-acid ion and 
phosphoric-acid ion x is 0.05-0.5, y is {(valence of Element A )-2} xx/ (valence of Ion B), z is 0-0.5, and w is {(valence of 
Element A )-2} xz/ (valence of Ion B). 

[Claim 6] The particle of the nickel hydroxide whose chemical composition is nickel l-zAz(OH) 2Bw is put into a reaction 
vessel. The solution containing the salt which consists of the salt and Element A which consist of cobalt and anion B and 
anion B is dropped into the solution containing ammonia, or an ammonium-ion supply object and an alkali-metal hydroxide 
controlling to pH 18-13. On the particle front face of a nickel hydroxide, the cobalt hydroxide whose chemical composition is 
Col-xAx(OH) 2By is deposited. Then, the manufacture method of the positive active material for alkaline batteries 
characterized by carrying out chemistry oxidation treatment of the cobalt hydroxide, and considering as the cobalt oxide 
whose chemical composition is Col-xAxOOH. In the above-mentioned chemical-composition formula, A is elements other 
than Co. However, IB group of a periodic table, They are the element belonging to either 2A group, 2B group 3 A group 4A 
group, 5A group, 6A group, 7A group and eight groups, boron, or aluminum. B They are either a sulfate ion, a nitrate ion a 
carbonate ion, boric-acid ion and phosphoric-acid ion. x is 0.05-0.5, y is {(valence of Element A )-2} xx/ (valence of Ion B) z 
is 0-0.5, and w is {(valence of Element A )-2} xz/ (valence of Ion B). 

[Claim 7] The positive electrode for alkaline batteries characterized by filling up a porous substrate with the nickel active 
material by which the layer which consists of a cobalt hydroxide whose chemical composition is Col-xAx(OH) 2By is formed 
in the front face of the particle of a nickel hydroxide whose chemical composition it is a paste formula electrode and is 
nickel l-zAz(OH) 2Bw, and constituting it. In the above-mentioned chemical-composition formula, A is elements other than 
Co. However, IB group of a periodic table, They are the element belonging to either 2 A group, 2B group 3 A group 4A 
group, 5A group, 6A group, 7A group and eight groups, boron, or aluminum. B They are either a sulfate i'on, a nitrate ion a 
carbonate ion, boric-acid ion and phosphoric-acid ion. x is 0.05-0.5, y is {(valence of Element A )-2} xx/ (valence of Ion B) z 
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is 0-0.5, and w is {(valence of Element A )-2} xz/ (valence of Ion B). 

[Claim 8] The positive electrode for alkaline batteries characterized by filling up a porous substrate with the nickel active 
material by which the layer which consists of a cobalt oxide whose chemical composition is Col-xAxOOH is formed in the 
front face of the particle of a nickel hydroxide whose chemical composition it is a paste formula electrode and is 
nickel l-zAz(OH) 2Bw, and constituting it. In the above-mentioned chemical-composition formula, A is elements other than 
Co. However, IB group of a periodic table, They are the element belonging to either 2A group, 2B group, 3 A group, 4A 
group, 5A group, 6A group, 7A group and eight groups, boron, or aluminum. B It is either a sulfate ion a nitrate ion a 
carbonate ion, boric-acid ion and phosphoric-acid ion, x is 0.05-0.5, z is 0-0.5, and w is {(valence of Element A )-2}'xz/ 



[Translation done.] 



